AMENDMENTS TQTfflrrjA rvic 

This listing of claims will replace all prior versions, and listings, of claims in the application: 
listing of claims: 

1 . (Currently Amended A method for evaluating specificity of a drug comprising 
comparing activity of a drug against its target pathway in a biological sample and 

activity of said drug against at least one of its off-target pathways (f> off _ Wgct ) ra said 

biological sample, wherein said V and Aur- urge, are represent hv rant itie* 
from the group consisting of fi) 

^target = ^target, k (< Wt 'V 

D aft - target = ^off - target, * (< *off -target'*/ ' 1 "^P^vely; 

iiii 

^target WW J 1 } ~ 

^off-target ~|^c*off -target,it: (a off-targ e t' / / } - Jpspectiv ^Y ; ^ f") 

^target =C target — ^off-target ^off -target ^P^ftTPte 

wherein a^,^ is a scaling consianr of a sea) j np rra msformatioa of said targ e t pathway. <^ ff . 
cargetJs a scaling constant of a scaling transformation of said at )* xn one of its nff-fflrfi « 

^tnrpru JL <flr m-£ct ,f J 1 is a sca]ed reSPOnse of cellular cnntrfti cni fc in said tarf «> T 
Pathway and * pff m£ClJt (a Qft t3|feU ^j> is ascaled response of cellular con^ n^r * in 

said at least one of its off-target pathways, tt is a dru g exposure level. A is a constant for 
cellular constituent k. is the minimal level of said drug to achieve a threshold respon se 

m UXm PflhwaYi and Cnff- tar^ t '* r t"* mi,<im l1 l Awl of said drug to achjevfi a, 
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threshold response in said ar <n* of its off- r m p at hways h nr. d t m mou. uiia u ^ 
n r n p l um l ii yu f uulhil oroooii tU umu, ; wereby evaluatmg specificity of said drug. 

2. (Withdrawn) The method of Claim J wherein said Aargw and A>ff- rarger are 
measured according to a method comprising: 

a) applying a plurality of levels of said drug to said biological sample and measuring 
a plurality of cellular constituents to said biological sample at each level of said drug to 
obtain a first profile of graded drug response; 

10 applying said plurality of levels of said drug to a test sample, wherein said test 
sample is the same as said biological sample except that said target pathway is not functional 
in said test sample, and measuring said plurality of cellular constituents in said test sample at 
each level of said drug to obtain a second proaie of graded drug response; and 

c) deteraiining said Aargct and D off _ [aigei by comparing said first and second 
profiles. 

3. (Withdrawn) The method of claim 2 wherein said biological sample is a yeast cell, 
and said test sample is a yeast cell in which a critical gene in said target pathway is deleted. 

4. (Withdrawn) The method of claim 2 wherein said biological sample is a 
mammalian ceil, and said test sample is a mammalian cell in which a critical gene in said 
target pathway is deleted. 

5. (Withdrawn) The method of claim 2 wherein said biological sample is an animal, 
and said test sample is a transgenic animal in which a critical gene in said target pathway is 
made nonfunctional. 

6. (Withdrawn) The method of claim 2 wherein said plurality of cellular constituents 
is a plurality of transcripts of a plurality of genes. 

7. (Withdrawn) the method of claim 2 wherein said plurality of cellular constituents 
is a plurality of proteins. 

8. (Previously Presented) The method of claim X wherein said Aarget and ^off- 
are measured according to a method comprising: 
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a) perturbing said target pathway mi/ox said off target pathway in said biological 
sample to obtain a perturbation profile consisting of measurement, of a plurality of cellular 
constituents; 

b) applying a plurality of levels of said drug 10 said biological sample to obtain a 
drug response profile consisting of measurements of said plurality of cellular constituents at 
each level of said drug; and 

c) determining said A^ger and D Qff _ ^ by comparing said drug response profile 
and said perturbation profile. 

9. (Previously Presewed) The method of claim 8 wherein said plurality of cellular 
constituents is a plurality of transcripts of a plurality of genes. 

10. (Previously Presented) The method of claim 8 wherein said plurality of cellular 
constituents is a plurality of proteins. 

11. (Currently Amended) The method of oloUu - \ a method for evaluating ^ rif^y 
of a drug corqprjsing comparing activity of a drug against in , target pathway f f^ g) jnj 
biological sanmlf sort arrivitv of sai^ frug apaimt at l east one of in off-target p aftu^y. 
{^fif-ja gg) in said biological sample, whemjn said f > tir geL asoLa» ff - are each hased 
oo rpeasurernents of a plurality of cellular constituent m <\ wherein said comparing step 
comprises calculating a specificity index (SI) according to the following formulae formula : 

SI tar get 



off -target 

wherein: n is the number of off-target pathways. 

12. (Currently Amended) A method for evaluating specificity of a drug comprising: 

a) measuring activity of a drug against its target pathway to obtain a target activity 
target); 

b) measuring activity of said drug against at least one pathway other than said target 
pathway to obtain at least one off-target activity (Doff - target): and 

c) detennining said specificity by comparing said Aarget and said Ajff- target; 
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wherein said A*g« and £>off- target are represented hy Quantities «^»h f^ r ^. ^ 
consisting nf fi} 

^target =Jt mmt,k ia uaBBt' T i } ^ 
^off - target ° ^off - target, * (< W - target '*/ J • respect ively; 

m 

target ^**target,* (flf tar get'V 

^off-target = f ^c*off- targe t, Jk (a off - target *'/ >• "specrively: ^ ^ 

^target = C target °off - target " C o« - target ■ res P fec ^ iv ^Y: 

wherein ^ Tf ,„ is a scaling constant of a scalinp transfnp ^ p of said TJ>TR ff ^ 
target js a scaling constant of a scaling tran sformation nf at leasr ^ of its off-mr ^ 
ES ^ aayL -^target,^ (g targCT' y / ) * a scalet ^ respond of p ^ular constat k in said 
pathway and jg Qff k i(X off .^^^ " a scaled resp ond of ^ jhilar f omrin,^ . » ^ 

said at IgftSt one of its pff-target pathways. / f is a dmp e^ ure level. / | j« a constant far 
c ellular constituent ft r Tflrger js the minimal Wrt of said dn^ r ? a chieve a A^ hoM 7^^- 
in said target Pathway and C^fr^b the minimal l«v*{ o f sa jd dmp f o achieve a ih^h nlH 

response in said at least one of its off-tarfret p art ly * hn,^ Pn mr r ni i ro niPntO p f fl 
p lurality of PoHiilor ooactitucom. 

13. (Withdrawn) The method of claim 12 wherein said and A>ff - target are 

measured according to a method comprising: 

a) applying a plurality of levels of said drug to said biological sample and measuring 
a plurality of cellular constituents in said biological sample at each level of said drug to 
obtain a first profile of graded drug response; 
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b) applying said plurality of levels of said drug to a test sample, wherein said test 
sample is the same as said biological sample except that said target pathway is not functional 
» sa,d test sample, and measuring said plurality of cellular constituents in said test sample at 
each level of said drug to obtain a second profile of graded drug response; and 

c) determining said Aargei ^d^off-^ej by comparing said first and second 
profiles. 

14. (Withdrawn) The method of claim 13 wherein said plurality of cellular 
constituents is a plurality of transcripts of a plurality of genes. 

15. (Withdrawn) The method of claim 13 wherein said plurality of cellular 
constituents is a plurality of proteins. 

16. (Withdrawn) The method of claim 13 wherein said biological sample is a yeast 
cell, and said test sample is a yeast cell in which a critical gene in said target pathway is 
deleted. 

17. (Withdrawn) The method of claim 13 wherein said biological sample is a 
mammalian cell, and said test sample is a mammalian cell in which a critical gene in said 
target pathway is deleted. 

18. (Withdrawn) The method of claim 13 wherein said biological sample is an animal, 
and said test sample is a transgenic animal in which a critical gene in said target pathway is 
made nonfunctional. 

19. (Previously Presented) The method of claim 12 wherein said D mset and 
Arff- target are measured according to a method comprising; 

a) perturbing said targer pathway and/or said off target pathway in said biological 
sample to obtain a perturbation profile consisting of measurements of a plurality of cellular 
constituents; 

b) applying a plurality of levels of said drug to said biological sample to obtain a 
drug response profile consisting of measurements of said plurality of cellular constituents at 
each level of said drug; and 
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O determining said Aargec and Atff - target by comparing said drug response profile 
and said perturbation profile. 

20. (Previously Presented) The meihod of claim 19 wherein said plurality of cellular 
constituents is a plurality of transcripts of a plurality of genes. 

21 . (Previously Presented) The meihod of claim 20 wherein said plurality of cellular 
constituents is a plurality of proteins. 

22. (Currently Amended) T h r. r n othod of claim 13 A method for ^aluatin^ ^ 
of a dniff compri sing' 

ft) m^aawrinp »^viTV of a drug a^jnst it., n fr w av ro nh T ^ ^ uiryer notify 



b ^ measuqng acuity of said drug again.! at least one p ath way otter rh^ ..«h Jr? „ 
pathway to obtain at least one off-tarper ^ rti ^y f n nff _ fi ^. ^ 

c) determjnjpp s^rt sperificity by compari np ^id and said H^ j^^ 

wherein sa^d Dr^g«andZWr _ Tnrr „ are each based on mea<i fT t a nents of a plurality of 
ceHm> cpnttiruents , and wherein said detenruning step comprises calculating a specificity 
index (SI) according to the following formulae formula: 



SI = 



YD „. 

off -target 



wherein: n is the number of off-target pathways. 
Claims 23-63 (Canceled). 

64. (Currently Amended) A method for evaluating specificity of a drug, said method 
comprising: 

(a) decomposing a drug response profile into one or a combination of pathway 
response profiles, wherein said drug response profile comprises measurements of a plurality 
of cellular constituents in a biological sample in response to said drug over a plurality of 
levels of drug exposure, and each said pathway response profile comprises measurements of 
said plurality of cellular constituents at a plurality of levels of perturbation to a biological 
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pathwa y ,. *^ decompose comprising reaming said dm? re sponse p rf>fi i g j n ^ 
g ftjd, one o r a combinarinn of pathway response p mfifo ^ ccordj np r« ^Tj™ 

wherein t L js a leve) of the dniff , ffM s cai inft constant of a valine tr amforrn^r »f 
pathway i, j>fr(,,) is fo c measurement of c ell ular constituent k in said dn, ff response pirrfil* y 
The drup exposure level of ft. * r>jE «»-.';> is the measurement n f cellular ^ ri^ * h 
pathway / at the dru g exposure level of ri : and 

(b) comparing, among said one or a combination of pathway response profiles, the 
pathway response profiles for the one or more biological pathways associated with 
therapeutic effects of the drug with the pathway response profiles for the one or more 
biological pathways that are associated with one or more non-therapeutic effects of the drug, 
thereby evaluating specificity of said drug. 

65. (Currently Amended) Th e method of nl ni m 61, further oomprioinjL A method for 
evaluating specificity of a drug, said metfr nri comprising: 

fa) decomposing a drug res ponse profile into oqc or a combination of p fltfru^y 
response profile s, wherein said drug response profile comprises measurements of a pl ipalfry 
of cellular constituents in a biologi cal sample response to said drug over a plurality of 
levels of drug exposure, and each said pathway resp o nse profile comprises m ea surements of 
said Plurality of cellular constituents at a plurality of levels of perturbaiio B to a biologk^ 
Ptthwav. and wherein said decomposing comp rises Transforming said levels of drug exposure 
into said levels of perturbation by a borizontal scaling transformatio n; aryf 

(b) comparing among said one or a combination of pathway response profiles, the 
pathway response p rofiles for the one or more b jological pqtfiways associated with 
therapeutic effects of die drug wi th the pqtfrwav response profiles for the one or more 
biological pathways feat are associate^ with one or more non-therapeutic effects of the foug , 
thereby evaluating specificity of said 4fug , 
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66. (Previously Presented) The method of claim 65, wherein said horizontal scaling 
transformation is a linear transformation. 

67. (Previously Presented) The method of claim 65. wherein said decomposing 
comprises determining said scaling transformation such that said drug response profile is 
represented by said one or a combination of pathway response profiles. 

68. (Previously Presented) The method of claim 67, wherein said detenninmg is by a 
method comprising least squares nutuouzing the residue between said drug response profile 
and said one or a combination of pathway response profiles. 

69. (Currently Amended) The method of claim [[64]] 65, wherein values of said 
measurements of a plurality of cellular constituents have been converted into cellular 
constituent set values. 

70. (Currently Amended) A method for evaluating specificity of a drug, said method 
comprising decomposing a drug response profile into one or a combination of pathway 
response profiles, wherein said drug response profile comprises measurements of a plurality 
of cellular constituents in a biological sample in response ro said drug over a plurality of 
levels of drug dosage, and each said pathway response profile comprises measurements of 
said plurality of cellular constituents at a plurality of levels of perturbation w a biological 
pathway, said decomposing comprising represerainp s aid dmp response profile in i m , r.f 
said one or a combi nat ion of path w ay response profiles according to equation 



wherein r, is a level of the drug. Oj is a scaling constant of a scaling transformation of 
pathway i. Df(ti) is the measurement of cellular con s tituent * in sgid drug response profile qt 
the 4WR exposure level off/. Jj JL (a..i^ is me measurement of cellular constituent tin 

pathway i at the drug exposure level of tn and comparing among said one or a combination of 
pathway response profiles, the pathway response profiles for the one or more biological 
pathways associated with therapeutic effects of the drug with the pathway response profiles 
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for the one or more biological pathways that are associated with one or more non-therapeutic 
effects of the drug, thereby evaluating specificity of said drug, 

71. (Previously Presented) The method of claim 67 or 68, wherein said comparing 
comprises comparing activity of said drug on its target pathway (Aaigct) and at least one of 
its off-target pathways tD off _ wherein said and said D of ? . w are calculated 
according to equations 

D 



Wet ( V " J Vtarget.* ^target 



and 



D off - target ( '/ J = ^ ^**off - target, k^off - target ' U } 

where // is a level of the drug. #isa constant for cellular constituent *, is a scaling 
constant of said scaling transformation of said target pathway, ab^-t^ is a scaling constant 

of said scaling transformation of said off-target pathway, and R t (a t ) is the 

target, * v target / J 

response of cellular constituent k in the target pathway at the drug level */ and 

*off - targe*, k (a off - target ■ r l } is ^P 0 *^ of cellular constituent k in the off-target 

pathway at the drug level r/. 

72, (Currently Amended) The method of claim 7J, wherein said comparing said 
Aarget and said Z> 0 ff - target comprises calculating a specificity index (SI) according to the 
following formulae formula : 



SI _ target 



off -target 



wherein: n is the number of off-target pathways. 

73, (New) The method of claim 64 or 70, wherein said comparing is carried out by a 
metbod comprising comparing J^jlo^V with * off _ iargei>t C« off ^ get ^' 
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W £1%^*<« W .V «** f M*-^*^.,^): wherein 

*target.*%rget''/ J * a ^ponse °f cellular constituent it in a pathway associated 

with therapeutic effects of thedrua R a* 

S ' ofT-iarger.it^off-targrt-'/J a scaled response of 

cellular coustiment tin a pathway associated with one or more ucmnherapeutic effects of the 
drug, and A is a constant for cellular constituent *. 

74. (New) The method of claim I or 12, wherein said comparing said and said 
Ooff- wgec comprises calculating a specificity index (SI) according to the following formula: 

ST - target 
^^off- target 
wherein: n is the number of off-target pathways. 
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